Excessive or prolonged exposure to peripheral infections may be permissive to cognitive and behavioral complications in the elderly. We have recently reported that peripheral stimulation of the innate immune system with lipopolysaccharide (LPS) causes an exaggerated neuroinflammatory response and prolonged sickness behavior in aged Balb/c mice. Since LPS can also cause depressive-like behavior, the purpose of the present study was to determine whether aging is associated with an exacerbated depressive-like response. We confirmed that LPS (0.33 mg/kg intraperitoneal) induced a protracted sickness response in aged mice with marked reductions in locomotor and feeding activities at 24 and 48 h post injection, when adults had fully recovered. When submitted to the forced swim test at 72 h post-LPS, aged mice spent longer in immobility compared to adults. Furthermore, LPS induced a more pronounced induction of peripheral and brain indoleamine 2,3-dioxgenase (IDO) and a markedly higher turnover rate of serotonin (5-HIAA/5-HT) in the brain of aged compared to adult mice. These results provide the first evidence that age-associated sensitization of the brain cytokine system could play a pathophysiological role in the increased prevalence of depression observed in the elderly. Ultrastructural localization of Interleukin-1 immunoreactivity in forebrain circumventricular organs following systemic LPS treatment Lisa E. Goehler, Alev Erisir, Meghan M. Jones, Ronald P. Gaykema
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Interleukin-1 (IL-1) induced in the brain by peripheral immune challenge plays a role in the expression of sickness behavior. At the early time points (within 2 h) by which sickness behavior appears, IL-1 is found exclusively within brain barrier regions, including the circumventricular organs. We have previously shown that IL-1 in the area postrema, a circumventricular organ in the brainstem, is associated exclusively with immune cells, and that some of these IL-1 positive cells make contact via apposition with neurons. Here, we report the distribution of IL-1 immunoreactivity in circumventricular organs of the forebrain; the subfornical organ (SFO), median eminence (ME), and the vascular organ of the lamina terminalis (OVLT). Rats were challenged with an intraperitoneal injection of lipopolysaccharide (LPS; 0.4 mg/kg), and 2-4 h later they were perfused trancardially with paraformaldehyde and the brains sectioned and prepared for immunohistochemical localization of IL-1 via electron microscopy. Whereas IL-1 positive profiles were abundant in all three circumventricular organs, their distribution varied. In the SFO, IL-1 positive profiles were frequently seen in contact with neuronal dendrites, reminiscent of the situation in the area postrema, and thus may modulate neuronal signal transmission. In the median eminence, IL-1 expressing cells were imbedded among the nerve fibers containing densecore vesicles. In the OVLT, however, IL-1 positive cells were associated primarily with the abundant vasculature, and may influence cell trafficking or vasculature functions. These findings suggest that IL-1 may subserve distinct functions within the different forebrain circumventricular organs.
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Supported by NIH Grants MH 64648, MH 68834, and Institutional funds from the University of Virginia. Infection with the gut bacterium Campylobacter jejuni produces anxiety-like behavior in mice. The infection is also associated with the expression of the activation marker c-Fos in brain regions that process autonomic information, as well as in vagal sensory neurons. To determine whether these findings represent general features of local gastrointestinal infections, male CF1 mice were inoculated per orally with either approximately 2 · 10 7 of another bacterium, the murine enteric pathogen Citrobacter rodentium, or sterile saline. Seven hours later the mice were allowed to explore an open field/hole board for 5 min. One hour later (to allow for behaviorally relevant c-Fos induction) the mice were deeply anesthetized, and perfused with saline followed by 4% paraformaldehyde. For some mice (n = 12) the brains and vagal ganglia were removed, sectioned, and processed for immunohistochemical localization of the c-Fos protein. Infection with C. rodentium, like C. jejuni, resulted in anxiety-like behavior as evinced by reduced exploration of the center quadrants of the open field/hole board. Assessment of c-Fos protein induction showed increases in c-Fos expression in vagal sensory ganglia in animals treated with C.
